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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive ball 
mounting apparatus and method for mounting which can 
remarkably improve the productivity of bump forming work by 
adhering with a high workability a proper amount of flux or 
adhesive to a plurality of conductive balls. 
SOLUTION: Solder balls 1 are vacuum champed to clamping 
holes 35 on the underside of a clamping tool 32 of a mounting 
head. The champing tool 32 is elastically held by the 
mounting head via a spring. A vessel 1 6 contains flux 2 with a 
predetermined depth d. The extruding length a of the solder 
balls 1 from the underside of the adsorbing tool 32 is slightly 
larger than the depth d. When the adsorbing tool 32 moves 
downward, the solder balls elastically lands in the bottom of 
the vessel 16 by the spring forth of the spring. After that, 
when the adsorbing tool 32 moves upward, the flux 2 adheres 
to the underside of the solder balls 1. A proper amount of the 
flux 2 can be adhered to all the solder balls 1 by one 
operation by keeping a proper depth d of the flux 2. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The positioning section of a work, the feed zone of a conductive ball, and the reservoir of 
flux or adhesives. A loading head and a vertical-movement means to make a vertical operation 
perform on this loading head. It is the loading equipment of the conductive ball equipped with the 
move means to which between the positioning section of the aforementioned work and the feed 
zones of the aforementioned conductive ball is moved for this loading head, the aforementioned . 
loading head — a inferior surface of tongue — adsorption of a conductive ball — with the container 
with which it has the adsorption tool with which the hole was formed, and the reservoir of the 
aforementioned flux or adhesives *3M=*s flux or adhesives It has an adjustment means to adjust to a 
hole more shallowly than the vegetation length of the conductive ball by which vacuum adsorption 
was carried out. the depth of this flux or adhesives — the aforementioned adsorption — the 
aforementioned adsorption — the loading equipment of the conductive ball characterized by landing 
on the base of the aforementioned container the conductive ball by which vacuum adsorption was 
carried out, and making flux or adhesives a hole adhere to the inferior surface of tongue of a 
conductive ball 

[Claim 2] the adsorption formed in the inferior surface of tongue — to a hole with the process which 
moves the adsorption tool which carried out vacuum adsorption of the conductive ball to the upper 
part of the container by which flux or adhesives was ****ed the depth of the aforementioned flux or 
adhesives — the aforementioned adsorption — with the process adjusted more shallowly than the 
vegetation length of the conductive ball by which the hole was adsorbed Drop this adsorption tool by 
drive of a vertical-movement means, and it is landed on the base of the aforementioned container. 
Next, the process which raises an adsorption tool and makes flux or adhesives adhere to the inferior 
surface of tongue of a conductive ball by driving the aforementioned vertical-movement means to an 
opposite direction, Drop the process which moves an adsorption head to the upper part of a work, 
and an adsorption tool by drive of a vertical-movement means, and a conductive ball is landed on the 
electrode of a work. Subsequently, the loading technique of the conductive ball characterized by 
including the process which carries a conductive ball on the electrode of a work by raising an 
adsorption tool. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment and 
the loading technique of a conductive ball which are used by the manufacturing process of the work 
with a bump. 



[Prior art] In the manufacturing process of the works with a bump, such as a flip chip, the technique 
using conductive balls, such as a solder ball, as the technique of forming Bengbu (vegetation 
electrode) in the electrode of a work is learned. This technique is heating and melting, and a thing 
that is solidified and forms a bump about a solder ball, after carrying a solder ball on the electrode of 



[0003] By the way, flux is used, in order to make a solder ball adhere with a sufficient wettability on 
the electrode of a work, when forming a bump on the electrode of a work. Conventionally, flux was 
applied by application meanses. such as a dispenser and an imprint pin, on the electrode of a work. 



[Object of the Invention] However, it was that from which a productivity not only does not go up, but 
it takes a great tact time to apply flux to all electrodes, and the coverage of flux tends to differ in the 
conventional technique using a dispenser, an imprint pin. etc. in order to have to apply flux in spot on 
the electrode of many of a work. Furthermore, there was a trouble where a maintenance of a 
management of a^dispenser, washing of every day of an imprint pin. etc. took great time. 
[0005] Therefore, .this invention makes the flux of the optimum dose adhere with sufficient workability 
to many conductive balls, and aims at offering the loading equipment and the loading technique of a 
conductive ball which can raise the productivity of the work with a bump remarkably. 
[0006] 

[The means for solving a technical problem] this invention For this reason, the positioning section of 
a work and the feed zone of a conductive ball. The reservoir of flux or adhesives. a loading head, and 
a vertical-movement means to make a vertical operation perform on this loading head, It is the 
loading equipment of the conductive ball equipped with the move means to which between the 
positioning section of a work and the feed zones of a conductive ball is moved for this loading head, a 
loading head — a inferior surface of tongue — adsorption of a conductive ball — with the container 
with which it has the adsorption tool with which the hole was formed, and the reservoir of flux or 
adhesives ****s flux or adhesives the depth of this flux or adhesives — adsorption — an adjustment 
means to ac(just to a hole more shallowly than the vegetation length of the conductive ball by which 
vacuum adsorption was carried out — having — adsorption — the conductive ball by which vacuum 
adsorption was carried out is landed on the base of a container, and it was made to make flux or 
adhesives a hole adhere to the inferior surface of tongue of a conductive ball 
[0007] moreover, the adsorption formed in the inferior surface of tongue — to a hole with the 
process which moves the adsorption tool which carried out vacuum adsorption of the conductive ball 
to the upper part of the container by which flux or adhesives was ****ed the depth of flux or 
adhesives — adsorption — with the process adjusted more shallowly than the vegetation length of 
the conductive ball by which the hole was adsorbed The process which drops this adsorption tool by 



[0002] 



a work. 



[0004] 
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drive of a vertical-movement means, makes it land on the base of a container, raises an adsorption 
tool by next driving a vertical-movement means to an opposite direction, and makes flux or adhesives 
adhere to the inferior surface of tongue of a conductive ball. Drop the process which moves an 
adsorption head to the upper part of a work, and an adsorption tool by drive of a vertical-movement 
means, and a conductive ball is landed on the electrode of a work. Subsequently, the loading 
technique of a conductive ball consisted of a process which carries a conductive ball on the 
electrode of a work by raising an adsorption tool. 
[0008] 

[Gestalt of implementation of invention] According to this invention, the flux of the optimum dose can 
be put in block on the inferior surface of tongue of an adsorption tool by one vertical operation of an 
adsorption tool, and it can be made to adhere to all the conductive balls by which vacuum adsorption 
was carried out by managing the level of the oil level of the flux ****ed by the container proper. 
[0009] Next, the gestalt of enforcement of this invention is explained with reference to a drawing. 
(Gestalt 1 of enforcement) For the perspective diagram of the loading equipment of the conductive 
ball of the gestalt 1 of enforcement of this invention, and drawing 2 , the cross section of this loading 
head and drawing 3 are [ drawing 1 / the partial expanded sectional view of this adsorption tool and 
drawing 5 of explanatory drawing of an adhesion operation of this flux and drawing 4 ] explanatory 
drawings of a loading operation of this solder ball. 

[0010] In drawing 1 ,11 is a work and is laid in the guide rail 13. The guide rail 13 serves as the 
positioning section which clamps and positions a work 11. Many electrodes 12 in which the solder ball 
1 as a conductive ball is carried are formed in the top of a work 1 1. The feed zone 14 of the solder 
ball 1, the light source 15 for a pickup mistake detection, and the container 16 as a reservoir of flux 
are installed in the side of a guide rail 13. 17 is a squeegee which carries out the smoothness of the 
oil level of flux. A feed zone 14 consists of a box and the solder ball 1 is ****ed by the interior. 
[001 1] The loading head 20 is formed in the upper part of a guide rail 13. The loading head 20 is 
moved in the orientation of X along with the guide shaft 21 . Moreover, the both ends of the guide 
shaft 21 are combined with the guide shaft 23 through the slider 22. and the guide shaft 21 is moved 
in the orientation of Y along with the guide shaft 23. That is, the guide shafts 21 and 23 serve as a 
move means to move the loading head 20 in the orientation of X, or the orientation of Y. In addition, 
the explanation of the power system for moving the loading head 20 along with the guide shafts 21 
and 23 is omitted. \ 
[001 2] Next, the structure of the loading head 20 is explained with reference to drawing 2 . 30, is a 
box as a mainframe. A box 30 is the non-base and the case 31 is contained by the interior. THe 
adsorption tool 32 of a core box is combined with the lower part of a case 31. the adsorption formed 
in the inferior surface of tongue when the adsorption tool 32 was connected to the suction unit 64 
through the tube 33 and the suction unit 64 operated — vacuum adsorption of the solder ball 1 is 
carried out at a hole 35 [ much ] 

[0013] The condensing element 36 and the photodetection sensor 37 are formed in the interior of a 
case 31. The cylinder 38 is installed in the top of a box 30, and the case 31 is combined with the 
soffit section of the rod 39. 40 is spring material and has combined the head lining side of a box 30, 
and the top of a case 31. The spring material 40 carries out the from cartridge of the case 31 
upwards by the spring force, and has offset self-weight G by the side of the adsorption tool 32. With 
the gestalt of this enforcement, the spring force of the spring material 40 is made equal to self- 
weight G of the case 31 and the adsorption tool 32. The fitting of the slide of the slider 41 formed in 
the both-sides side of a case 31 is made free to the perpendicular rail 42 prepared in the internal 
surface of parietal bone of a box 30. Moreover, the touch sensor 43 is formed in the pars basilaris 
ossis occipitalis of a box 30. 

[0014] Next, the vertical-movement means of a box 30 is explained. 50 is the longwise drive case 
prepared in the flank of a box 30. and the ball thread 51 perpendicular to the interior is contained. 
The nut 52 is ****ing to the ball thread 51, and the nut 52 is combined with the box 30 through the 
rod 53. The rail 54 perpendicular to the side face of the drive case 50 is formed, and the fitting of the 
slide of the slider 55 formed in the side face of a box 30 on this rail 54 is made free. If a motor 56 
drives and a ball thread 51 rotates, a nut .52 will move up and down along with a ball thread 51. 
Thereby, a box 30 and the adsorption tool 32 perform a vertical operation. 
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[0015] 60 is a control section and a signal is inputted from the touch detector 66 which controls the 
motorised circuit 61, the ****** control section 62, the adsorption mistake detector 63. the suction 
unit 64, the vibrator drive circuit 65, etc., and was connected to the touch sensor 43. The motorised 
circuit 61 controls a motor 56. The ****** control section 62 controls a cylinder 38. The adsorption 
mistake detector 63 detects the existence of an adsorption mistake with the signal from the 
photodetection sensor 37. As shown in drawing 2 , the side face of the adsorption tool 32 is equipped 
with the vibrator 34 controlled by the vibrator drive circuit 65, and the supersonic oscillation of the 
adsorption tool 32 is carried out, 

[0016] In drawing 3 , a container 16 is a thin enclosed type and flux 2 is ****ed shallowly. This depth 
_ d is about 1/2 abbreviation of diameter D of the solder ball 1. it is shown in drawing 4 — as — 

adsorption — although the lower part of a hole 35 serves as taper side 35a and vacuum adsorption of 
the solder ball 1 is carried out at this taper side 35a — vegetation length a of the solder ball 1 from 
the inferior surface of tongue of the adsorption tool 32 — the above-mentioned depth d — mist - — it 
is large 

[0017] Drawing 3 makes a vertical operation perform to the adsorption tool 32, and shows the 
operation in which flux 2 is made to adhere to the inferior surface of tongue of the solder ball 1 . The 
solder ball 1 is landed on the inferior surface of tongue of a container 1 6 by dropping the adsorption 
tool 32. In this case, since the adsorption tool 32 is ****ed by the spring material 40, the solder ball 1 
lands on the base of a container 16 soft elastically according to the spring force, and adsorption — 
since the inferior surface of tongue of a hole 35 is taper side 35a — the impact at the time of this 
landing — the solder ball 1 — adsorption — the time of fitting into a hole 35 and carrying the solder 
ball 1 on the electrode 12 of a work 1 1 later — the solder ball 1 — adsorption — a loading mistake is 
not produced, without the ability dropping out of a hole 35 Moreover, although the solder ball 1 is built 
with the soft solder alloy, since landing is performed soft, the solder ball 1 does not deform by the 
impact at the time of landing. 

[0018] Moreover, since vegetation length a of the solder ball 1 is made longer than depth d of flux 2 
as explained with reference to drawing 4 As the chain line shows drawing 3 , where the solder ball 1 is 
landed on the base of a container 16 If the inferior surface of tongue of the adsorption tool 32 is 
immersed in flux 2, and flux 2 does not adhere to a inferior surface of tongue and the adsorption tool 
32 is raised, the flux 2 of the optimum dose can be made to adhere to the inferior surface of tongue 
of the solder ball 1 by d depth of flux 2, as shown in drawing 4 . Although vacuum adsorption of many 
solder balls 1 is'carriedjput in this case of course on the inferior surface of tongue of the adsorption 
tool 32, only predetermined depth d can make all the solder balls 1 immersed in flux 2, and the flux 2 
of homogeneity and the optimum dose can be made to adhere to all the solder balls 1 collectively. 
[0019] If flux 2 is made to adhere to the solder ball 1 as mentioned above, next, it moves to the upper 
part of a work 1 1 , and the loading head 20 carries the solder ball 1 on the electrode 1 2 of a work 1 1 
by performing down / elevation operation there. 

[0020] Drawing 5 (a), (b), (c), and (d) show the loading operation of the solder ball 1 in detail. As first 
shown in drawing 5 (a), the adsorption tool 32 downs toward a work 11. This down operation is 
performed when a motor 56 right-rotates. 

[0021] Next, if the solder ball 1 lands on an electrode 12 elastically according to the spring force of 
the spring material 40 as shown in drawing 5 (b) Since it comes floating a little to a box 30 and the 
pars basilaris ossis occipitalis of a case 31 separates from a touch sensor 4 while the adsorption tool 
32 pushes up the rod 39 of a cylinder 38 upwards in drawing 2 with the reaction force It is detected, 
a motor 56 stops a drive immediately, and that the solder ball 1 landed on the electrode 1 2 stops a 
down of the adsorption tool 32. 

[0022] As shown in drawing 5 (b). after the solder ball 1 has landed on an electrode 12 The down 
force by right rotation of a motor 56 does not act as force which pushes the solder ball 1 against an 
electrode 12 (because). If the solder ball 1 lands on an electrode 12, a case 31 and the adsorption 
tool 32 will lose touch with the pars basilaris ossis occipitalis of a box 30. Since the down force by 
right rotation of a motor 56 is not transmitted to the adsorption tool 32, it also pushes a self-weight 
of a case 31 or the adsorption tool 32, and does not act as force (because). Since the self-weight of 
a case 31 and the adsorption tool 32 is offset by the upward spring force of the spring material 40, 
only ****** applied when a cylinder 38 operates and the rod 39 projects below acts as force which 
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pushes the solder ball 1 against an electrode 12. That is. the cylinder 38 serves as the **** means of 
the adsorption tool 32 for pushing the solder ball 1 against an electrode 1 2 by the moderate force, 
and the size of the force which pushes the solder ball 1 against the electrode 12 of a work 1 1 by the 
^MwK*** is set up. therefore, by managing the vegetation force of the rod of a cylinder 38. the solder 
ball 1 can be pushed against an electrode 12 by the moderate force by the force of the moderate size 
which fits into a hole 35 or is not crushed namely, the solder ball 1 — adsorption — 
[0023] Next, the reverse rotation of the motor 56 is carried out slightly, and H (about 0.1 -0.1 5mm) 
elevation of the adsorption tool 32 is carried out in slight height. Incidentally, the diameter of the 
solder ball 1 of the gestalt of this enforcement is about 1mm. By this, the flux 2 to which adhesion 
has the inferior surface of tongue of the solder ball .1 between height H float going up slight about 
0.1 -0.1 5mm from an electrode 12, the solder ball 1, and the electrode 12 will intervene ( drawing 5 
(c)). then — if the vacuum adsorbed state of the solder ball 1 is canceled, the reverse rotation of the 
motor 56 is carried out and the adsorption tool 32 is raised — the solder ball 1 — adsorption — it 
separates from a hole 35. and on an electrode 12. it lands again and is carried ( drawing 5 (d)) in this 
case — since an electrode 1 2 is adsorbed with the adhesion of flux 2, if the solder ball 1 raises the 
adsorption tool 32 — the solder ball 1 — certain — adsorption — it separates from a hole 35 and is 
carried on an electrode 12 moreover, the solder ball 1 — adsorption — if a vibrator 34 is driven and 
it carries out the supersonic oscillation of the adsorption tool 32, in separating from a hole 35 — 
more — an authenticity — the solder ball 1 — adsorption — it separates from a hole 35 
[0024] If the solder ball 1 is carried in a work 1 1 , a work 1 1 will be delivered along with a guide rail 1 3 
by the above to the following process. Next, the new work 1 1 is sent to a guide rail 13. and the 
operation mentioned above is repeated. 

[0025] (Gestalt 2 of enforcement) Drawing 6 is the cross section of the reservoir of the flux of the 
loading equipment of the conductive ball of the gestalt 2 of enforcement of this invention. Container 
16A is deeper than the container 16 of the gestalt 1 of enforcement, and is ****ed by slight flux 2 
mist and slight depth. When this thing adjusts the height of the inferior surface of tongue of squeegee 
17A. it is made to carry out the smoothness of the oil level of flux 2 by the same depth d as the 
gestalt 1 of enforcement, and. thereby, the same effect as the gestalt 1 of enforcement is acquired. 
[0026] (Gestalt 3 of enforcement) Drawing 7 is the cross section of the reservoir of the flux of the 
loading equipment of the conductive ball of the gestalt 3 of enforcement of this invention. Mizobe 162 
is formed in the both-sides section of container 16B. and squeegee 17B carries out the slide of the 
central projected part 161 top. The concavity 171 of depth d is formed in the inferior surface of 
tongue of squeegee 17B. Therefore, if the slide of the squeegee 17B is carried out. the la\^er of the 
flux 2 of depth d will produce a projected part 161 top. Therefore, the effect as the gestalt 1 of 
enforcement that this thing is also the same is acquired. In addition, in the gestalt 2 and 3 of 
enforcement, although the adsorption tool 32 downs and flux 2 is made to adhere to the solder ball 1 
immediately after squeegees 1 7A and 1 7B carry out a slide, after carrying out the slide of the 
squeegees 17A and 17B. since flux 2 has viscosity, it can maintain predetermined depth d for a while. 
[0027] Although this invention was explained above using the gestalt 1-3 of enforcement, this 
invention can be applied when using the conductive ball to which electric resistance, such as ****** 
and gold, was made with the parvus material when a bump was formed using a solder ball. In this case, 
not flux but adhesives are ****ed in the container, and after applying adhesives to a conductive ball, 
it carries in the electrode of a work. The operation at this time is the same as that of the gestalt 1-3 
of enforcement. 
[0028] 

[Effect of the invention] According to this invention, the work with a bump which the flux or 
adhesives of the optimum dose can be put in block on the inferior surface of tongue of an adsorption 
tool by one vertical operation of an adsorption tool, and all the conductive balls by which vacuum 
adsorption was carried out can be made to adhere to it, as a result has a quality bump on the 
electrode of a work can be manufactured with sufficient workability by managing the level of the oil 
level of the flux ****ed by the container or adhesives proper. 
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±Titit-S, Cti(cj:f3. i';^3 0-t'eK«->-^U3 
2«±TSiJ<^=&tf5, 

[0015] 6 OktUmU-CSi-yX. -t-tJflgKllelgse 
1. }fE;'3$U®g|56 2> i!R«5XlJ^ai5ISS6 3. 

f- 6 4 . iill!Slgi6liIg§6 5 Ajrif $:$IJ® S/c 5? 
f 5^-fe>-9-4 3lCg^3n/c^ -7 5^^^111151886 6*^6 m 

umiri>. nrntiUm^Q 2 > 3<'3 s €:Sijffli-r 
'^m-j -jv 3 2 ©fflijffifcwsittsiittiBigse 5 xm 

SP3n2.JgS)g3 4*s^«§nr*jf3. iR«->-;l'3 2 
[0016] S3iC*jt,^-C. IfSl 6ttSffiffJ-C*)-^ 

4iBaiK-JH©ii[SD(Dis i/2met?fes„ 04{c^r 

■r J: ^ fc , IR«?L 3 5 (OymtT-^m 3 5 a i Aj: r 
*sO . ^m^^-)\' 1 «C<D7"->'N*®3 5 a{CX^5R«5 
nS*s. PR«->-Jl'3 2<DT®7&i6©¥Hd<->'U 1 ©5^ 

[0 0 1 7 ] 03». iK«>>-;U3 2K:±TK)('P*tf*:) 

•i±T> ^^m^-)\^\<oTM^-y'7v^:K2^{^m^-&^ 

ct«5. ^I^H^-JH 5r^S 1 6©TM«:«fl&3#S. C 

®«";'-;U3 2«-'N-^W4 0r?*S^5tiri,^-5 

K:?fttfl<jccv7 h«:»Jfe-r-5>, 0*>4>®»?L3 SCOT® 
^ir■->'^*ffi3 5 aK;)S-Drii^.©-C. CO^ifiBSCDflj^ 

rK-;H 1 1 1 2 ±tc*gtgf -2>^JC. i|£ 

D-SCitt^CC^. S/ci{^ffld<-;H IJIfeA^i^ffl^^-C 

[0 0 18] ^/cia4^#MOrSi?gb/cJ:^6C. *E0 
^-JH 0?^tBga«7 7 V i'X2©gg3 d J;«3 4>fi< 
L.rt,^s<D-c. 03K;*jt»rsfii^-cn^T<t^{c. ^i^e^ 

--•l^ 1 I 6©lSffi{C#Jft3-l+/ctfc^ST. ?Ri^->- 

;U3 2<DT®*i7-7 2tC?§jK0-CT®{C7 ^ 1' 

x2A«f^©-r?>ci»i^j:< > i^tcm.m'y-}\'3 2^±.^ 

31±n«, S4«:7j^TJ:-5K:7 7f i';^2®^3d:»/c 
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[00 19] iU±<Oj;:^i,CbX^m^~)\'l<>cy'7-vi' 

1 1 <D±:^'^i^sai/, -ec-cTPf • ±.mm'^^'ii'>c t 

[0020105(a). (b). (c). (d)«. 

(a) tcnK-rJ:^{c, ?R#':'-;i'3 Ztt^-t? 1 I's-rsi 
otrm-r 5, c<Dms(if'p«*-t> 5 6 *iiEi5iiK-r * 

[0 02 1 ] >>:{C05 (b) fC7j^-r<J:^{c^Ba5i<-^H 

5&S/^*;^^v^4 0©>'^'^:^^CJ: 1311® 1 2 {C3*ttfi<jK:««fe^ 

■€-<DS;^{cj;DS2Cc*ji^r®itf';/-;i'3 2we^ 

X3 0tCS*Ut:-?'-?'??#±»3. '>--;^3 KDJggPti^S?-^ 
g^-fe>t^4*^6gfn.5(D-C. 4^Ba*:-;H A^^l 2{C 

±cr. gRaf:'-;u3 2©Tm*f?±-r-s, 

[0 0 2 2 ] 05 (b) {CiKTJ;^(C*Ba5j<-^H*s^ 
SI 2±iC#JaL//ct^^-C«, ^-:>5 6©iEIBI^tC<t 
•5TP4;^tt^Ba5j<-;i' 1 1 2{Cjf O 

■c«f'^ffl-a-r imLtsih. ^bbtk-jh *sm«B i 2k« 

itfe-r ■5r-;^3 1 ■^®«';'->'l/3 2»5j<-y i7X3 0 
<DSgU*i6##±0. ^:-^5 6©iE|51SK:J;5m;^ 
{*ffii«->-Jt'3 2{C{iiSSn^cC^*i6) . *fc^r-X3 

1 -Ji' 3 2 (DSfifeWP oftw:^i ur<'pffl#-r 

«5IS!j>5:6. -5--;^3 1 i®«>;'--»U3 2<Da««, 
6) . U >y 3 8 *^f'PS(lUr-€-©D h* 3 9 AST:^-- 

;n *fl® 1 2«:jf L(=tWS:^<!:brf^ffl-r€.. t-^c*^ 
^->';>^38«. i|iBa'i<--'H ^:iig[©;'3r^fiii 2 
(cjf of^i^ ■Sfcii)©©^-:/ 3 2 ©WBE^Ki u^x 
*J«3. ^©ffE;^(CctO¥Ba^-^H ^^-i? 1 1©^ 
Si 2{cjf b#t:f^:^©;'c#3^i9:S-r?>. lyfct^^x 
->U>4^3 8©P y K©5^ttl;^^'g®-r€)C:<tccJ:0. 
i|iH;j?-;b 1 ^mititi-c (T^j:*5'^^Ba'i<-^u 1 
«7L3 5 Oii^/c^^mn/c^) l^^cCiJiS©A:^ 3 
©:^-C) ^@l 2«:fflLW^-5Ci:»ir#-5, 
[0 0 2 3] iX«:*-i?5 6?:^r5!)HC2»[5I|K3-t±T. 
®^->-;U3 2?r*3-r*^Aj:J©3H (0. 1~0. 15m 
mfSS) ±^3-a-^>, Hi^^tc. :4:Sg)K5©ff$S§©*ffld<- 

JH ©TffilJ^Sl 2*^6 0. I~0. 15mnigfi[*5 
5 ( c ) ) o ■€-C-C^EB=i^-;U 1 ©KS®«ftt<il^rft?l* 



(4) 1fe§T9-2 70 44 2 
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L. 5 6 ?:j^|5IlK$-t+TK«-;;-Jl'3 2^±^$ 

•a-nti. ^t^Bad^-ju i «?r«7L3 5*^e>s»n-c^s i 2 

±CCWS««!!LTfg$E3n^ (0 5 (d) ) , C©J© 

i|£fflnK-;H«:7^f d'X2©tt«:^fCj;0iiSl 
2(C(K«3n-5©r. ®af;'-;l'3 2 5r±^Sl±n«, 
i(^H;i<-;U 1 «{t||tC®«f?L3 5*^6gfnrm 1 2± 
«:J§«g3n-5o Sfc^l^H^-^l' 1 *!!®«?L3 5*^6^1*1 
-5ia^(C«. tSibSS 4$:|g«jU-CiR«':'-JU3 2^ja 
^iS8Sai)S-l*ti«. J: OitHtC^J^Ba'K-^l' 1 »®«?L3 
10 hiJ^hMtli). 

[0 0 2 4 ] «±tcj;0. K>-i^ \ \icmm-!i^-)\'li}^ 

T^^©Xg'Nit «3 a 5 n ^. Xlcmfctj: vi^l 1 *i 

•So 

[002 5 ] (.mm<Dmm 2 ) 0 e w> *:%B^©iiig© 

J^.^2©^md<-;U©^iS^a©7 7 y ^:^<0?nrmU 

©»f®0r*4. §s 1 6 Aitmmmm 1 ©^s 1 6 

J::'Oi>n<. ^/c:7^-;'i'X2 4>-^-^^*fcBffg3ti-C 
20 C©fc©«> X + -i?l 7 A©Tffl©^3^ilS 

©jf^sgi iPi«©5^ii:Ai»e>n^o 

[0026] (l|j|fi©B«g 3 ) 0 7 «. :i^mm<DmM<D 
ff$^3©iSmd<-;L'©Mt^S©7 7 ^7.(D^m^ 
©»rffi0-C*-5. §S 1 6 B©MffliJSCK:W«SI5 1 6 2 

?f$^3 nr *j 0 . ;^ -i? 1 7 B «4>*©5?gp i 6 i ± 
=&JiKi-r-5>. 1 7 B©Tffitc»ai? d©iagp 1 

7 iTiiffj^snrt^-s, 0fc*5->-c5^Sl5i 6 i±^;^ + 

30 -i? 1 7 B?rffill)$#n«. ggS d©7^ i7;^2©^ 
A^^C-5o Ofc*i-^rc©«>©<b. SI)iS©?i^SSl 
©J8!imA5f#en€>. ^cfc||)5g©?^SI2 te<fcO*3 {C*JC> 
r. ;^+-t^i7A. 1 7 B*i®8i)UfciLf^«:. 
-JU3 2*JTP5or4^ffld<-;u 1 k:^^-^ i'X2^{^« 
3-a--2>Ai. >^ + -i>17A. 1 7 B?:}SSb?-lf/cf*fe. 
77 i';^2«ttf4*Wlxrt^-5©-C> L{3:6<©i'a« 
W^©ai$d?:ilt^#-r*S. 
[0 0 2 7 ] ti±2f:^BJ?:|QS©}gg§ 1 - 3 ^rfflC^-TIJi 

ismttd<-jutcig^t?f"J^^T?rbr*:'<=>'7-i?©m 
mcm^-Ti, c<Dt ^(ommt. mt^<oBm i ~3 i 

[0028] 

(cj;0. ®«-;/-;u©TM(c^?^(@aS®#3n/c-r'^ 
50 r©iSBBtt^-Ji'tc. iRffi-;'-ju©l |5i©±TKtimcj: 



(5) 



- 2 7 0 4 4 2 



[01] 2ic^B^<D^js©ff$.^ 1 <Dmm\±rt(-~)\^<Dm$&m 

[02 ] 2is:^B^<D^s£©fl5*i 1 <omm^rf^-}^<Dmmm 
m<omn^y \=<ommm 

[03 ] ^i^mmommm^i^ i ©*mt43K--'K3!)^igsi 

[05] *%?g<D^SgcDjgSli©«mi45j<-;KD^tgSI 
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* [ 0 6 ] t^^m<Dmm(Dm!^ 2 ©Jimtt*: - 

[07] :$:^Ba<D||Jg<D0Sg 3 JKD^tS^ 

[?gr-^©iftB^] 

1 ^^m^^-Jl 

2 ^^•^'i'X 

1 1 y-i? 

1 4 4^Ba^-^K0«*&gP 
10 1 6. 1 6 A, 1 6 B 

2 0 V K 

3 2 

3 5 IR»?L 
* 4 0 



[01] [03] 




1 6 A 



(6) 



#53^9 - 2 7 0 4 4 



(132 ] 




(7) 



7 0 4 4 2 



(a) 
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(b) 

32 ,1 
4 




VP 

n 12 



(c) 
32. 1 




12 n 
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